ABSTRACT Background: Healthiness, price, and convenience are typically indicated as important motives for food choices; however, it is largely unknown to what extent older adults from high and low socioeconomic groups differ in these underlying motives. A discrete choice experiment (DCE) is an innovative way to elicit implicit motives for food choices. Objective: The aim was to investigate differences in food motives between socioeconomic groups by means of a DCE. Design: A DCE was carried out during a face-to-face interview among older adults as part of the Health and Living Conditions in Eindhoven and surrounding cities (GLOBE) cohort study, The Netherlands. Participants (n = 399; mean age: 63.3 y) were offered a series of choice sets about a usual dinner at home and were asked to choose in each choice set between 2 meals and an opt-out choice, with different combinations of attribute levels. We included 5 meal attributes (taste, healthiness, preparation time, travel time to shops, and price) and 3 or 4 levels for each attribute. Data were analyzed by multinomial logit models. Results: Healthiness, taste, price, and travel time to the grocery store proved to significantly influence older adults' meal decisions; preparation time was not significant. Healthiness was the most important attribute for all of the participants. More highly educated participants rated a healthy and less expensive meal to be more important than did less educated participants. Those with a high income rated a meal that was healthy and very tasteful to be more important than did those with a lower income. Conclusions: Healthiness, taste, price, and travel time to grocery shops influenced older adults' meal decisions. Higher socioeconomic groups valued health more than did lower socioeconomic groups. DCEs represent a promising method to gain insight into the relative importance of motives for food choices. This trial was registered at www.isrctn.com as ISRCTN60293770.
INTRODUCTION
Dietary intakes are highly related to health and disease. Although the specific mechanisms behind many food-health associations are largely unknown, a healthy diet [as specified in international (1) and national (2) guidelines] is important for the health and well-being of each individual. People with a lower socioeconomic position (e.g., a lower educational or income level or with a manual occupation) have poorer diets than do those with a high socioeconomic position. Lower socioeconomic groups are more likely to consume diets high in fat and low in micronutrient density and to have lower intakes of fruit and vegetables (3) (4) (5) (6) (7) (8) , which increases their risk of diet-related diseases (9) (10) (11) . To be able to facilitate healthy dietary choices among low socioeconomic groups, it is important to understand why they eat less healthfully.
One possible explanation is that low socioeconomic groups may find the possible long-term health effects of food less important and immediate taste and price considerations more important than do high socioeconomic groups (12) . However, in the literature, very little is known about differences between socioeconomic groups in the relative importance they attach to food-specific factors ("attributes"). Some studies showed that low-income groups valued price (13, 34) and familiarity more and sensory appeal less than did high-income groups (13) . But most studies that investigated the importance of food attributes did not investigate differences between socioeconomic groups (14) (15) (16) (17) (18) (19) (20) (21) .
The explicit way in which the importance of food motives was measured in most of the previously mentioned studies (e.g., "Please rate how important you find the following food aspects") (13) makes it difficult to quantify the relative importance participants attach to certain food attributes, because they are not asked to rank food motives according to their level of importance. A discrete choice experiment (DCE) circumvents this limitation because it is a novel way to assess the relative importance of motives underlying behavioral choices in an implicit way. Although the technique has found some application in health behavior [e.g., with regard to smoking cessation (22) and financial incentives to change health behavior (23) ], no previous study has applied this technique to investigate the relative importance of food attributes for low and high socioeconomic groups.
The main aims of this article were as follows: 1) to determine the relative importance of 5 meal attributes, namely healthiness, taste, price, travel time to the grocery store, and preparation time, and 2) to determine how low and high socioeconomic groups differ in the relative importance of these 5 attributes. We hypothesized that high socioeconomic groups find the healthiness of a meal more important than do low socioeconomic groups and that low socioeconomic groups find the price aspect more important than do high socioeconomic groups.
METHODS

Study sample
The Health and Living Conditions in Eindhoven and surrounding cities (GLOBE) study is a Dutch cohort study that examines the determinants of socioeconomic inequalities in health and comprises a stratified population-based sample from the southeastern region of The Netherlands. Detailed information about the objectives, design, and findings of the GLOBE study is available elsewhere (24) . A new wave of data collection was carried out, including a large-scale survey in 2011 and face-to-face interviews among a subsample of the survey participants (n = 399), in 2012. At the end of this interview, a DCE was carried out. This DCE study is registered with the ISRCTN registry (no. 60293770).
DCE: attributes and levels
A DCE is a technique developed in marketing to investigate individual preferences. DCEs have been applied in health care settings, and outcomes revealed that DCE results have internal validity and consistency (25) . An advantage of a DCE is that it presents a reasonably straightforward task that more closely resembles a real-world decision (i.e., trading off health and nonhealth motives) (26) . In a DCE it is assumed that a behavior, in our case meal choices, can be described by its characteristics ("attributes"). Participants were offered a series of choice sets about a usual dinner at home and asked to choose in each choice set between 2 meals, with different combinations of attribute levels. We included 5 meal attributes: taste, health concerns, preparation time, travel time to shops, and cost considerations, with 3 or 4 levels for each attribute (see Table 1 ). Attributes were selected on the basis of a close consultation of the food motives literature, with the most consistent evidence found for taste, health concerns, convenience (e.g., preparation time, travel time to shops), and cost considerations as important determinants of food choice (13) (14) (15) (16) (17) 19) . Attribute levels were piloted in a talk-aloud interview by using the DCE questionnaire among a convenience sample of 20 adults.
Study design and questionnaire
The combination of 2 attributes with 3 levels and 3 attributes with 4 levels would result in 576 (3 3 3 3 4 3 4 3 4) potential meal alternatives. Because it is not feasible to present a single individual with all alternatives, a sample was generated from all possible alternatives. We therefore used an efficient DCE design by maximizing D-efficiency (i.e., D-efficient design) (27) . A D-efficient design uses an algorithm that strives for a variancecovariance matrix with the smallest error terms (i.e., smallest variance values between attributes). Hence, a D-efficient design contains a sample of all possible choice sets, which strives for reliable variable estimates. Twenty-four choice sets were generated, which were blocked into 2 versions of questionnaires each containing 12 choices. Choice sets consisted of 2 meal alternatives and a "none of these 2 meals" option to allow respondents to "opt out." This latter option was necessary, because in real life respondents are also not obliged to choose between 2 meals. Respondents were asked, for each choice set, to choose the alternative that appealed most to them. An example of a choice set is shown in Figure 1 .
Socioeconomic position and demographic characteristics
Information on background characteristics was collected in the GLOBE-2011 survey. A good indicator of socioeconomic position in The Netherlands is the highest attained educational level (28) . Respondents indicated their highest attained educational level in the survey, and for descriptive purposes responses were classified into 4 categories: 1 = low (no education or primary education), 2 = mid-low (lower vocational and intermediate general education), 3 = mid-high (intermediate vocational and higher general education), and 4 = high (higher professional education and university). In the multinomial logit models, a dichotomous variable was used: 0 = low education (no education, primary education, lower vocational education, and intermediate general education) and 1 = high education (intermediate vocational education, higher general education, higher professional education, and university). Equivalent household income was used as second indicator for socioeconomic position. We asked respondents to report their net monthly household income, including the salary, pension, and alimony of the respondent and other household members (if applicable) subtracted by taxes. Respondents were provided with 6 response options:
.4000V, and 6) don't know, don't want to report. Furthermore, respondents indicated how many household members depended on this income. The first question was used for descriptive purposes. Both questions were used to calculate an indicator of equivalent household income, i.e., by dividing the average household income of each category (600V for category 1, 1500V for category 2, 2200V for category 3, etc.) by the number of household members. The equivalent household income was used to classify respondents into 2 categories: 0 = low income, 1 = high income. Respondents also reported their sex and age. 
Statistical analyses
We used NLogit 4.0 software (Econometric Software; www. limdep.com) for all analyses. The observations were analyzed by a multinomial logit model, because the outcome variable had 3 nominal categories, namely meal A, meal B, or the opt-out choice. The following utility function was estimated:
where V represents the observable utility that respondents have for a meal alternative, b0 represents an alternative specific constant, and b1-7 are variable weights (coefficients) linearly associated with each attribute of the DCE. Hence, price, travel time, and preparation time attributes were considered as linear attributes, whereas healthiness and taste were categorical. The reference levels for healthiness and taste were "unhealthy" and "sufficient taste," respectively. A significant coefficient (P # 0.05) indicated that the attribute or attribute level had a significant impact on meal preferences and the sign of the coefficient reflects whether this impact had a positive or a negative effect.
Furthermore, we translated the preference coefficients of all of the attributes to relative importance scores. This provided more information about which attribute was most important. In more detail we calculated the proportion of someone's preference that was based on a specific attribute to visualize the relative importance of a given attribute. This can be calculated by dividing the difference in utility between the highest and lowest level for a single attribute by the sum of the differences of all attributes (29) . Differences in preference structures between educational groups and income groups were tested by the inclusion of interaction terms for education and income with specific food attributes into the model.
RESULTS
All of the respondents in the interview completed the DCE task. As presented in Table 2 , respondents were, on average, 63.3 y old and 48.1% were men, ;61% of respondents were relatively highly educated, and ;38% had a high household income ($2600V). Almost one-tenth of all participants did not report their income level and were excluded from the analyses with regard to household income.
The results of the multinomial logit model and the relative importance scores are presented in Table 3 . Four of the 5 food attributes proved to significantly influence older adults' meal decisions: healthiness, taste, price, and travel time to the grocery store. Preparation time was not significant, indicating that this was not an important consideration for meal decisions among older adults. The positive or negative directions of the coefficients of the food attributes were consistent with our a priori hypotheses and therefore showed theoretical validity. The positive signs for health and taste indicate that respondents preferred meals that were healthy and tasty over less healthy and less tasty meals. Respondents preferred healthy meals over "neutral" meals (i.e., those not particular healthy or unhealthy) and neutral meals over unhealthy meals. In addition, respondents significantly preferred meals with a very good taste over those with a good taste, but the difference between a meal with good and "sufficient" taste was not significant. The negative signs for price and for travel time to the grocery store indicated that older adults preferred meals with lower costs and This variable was not corrected for the number of people within the respondents' household. In the models, we used a variable for household income that was divided by the number of people who were living on this income. meals that were available close to their residence. The relative importance scores showed that health was the most important consideration for meal decisions. Taste was the second most important attribute, followed by price and travel time.
We tested for interactions of educational level with the different meal attributes (see Table 4 ), in which low education was the reference category (0). Two interaction terms were significant: education with healthiness and education with price. The positive interaction term between education and healthiness indicated that more highly educated participants rated a healthy meal to be more important than did less educated participants. The negative interaction term between education and price indicated that more highly educated participants rated a lower price to be more important than did less educated participants.
Similarly, we tested for interactions of income level with the different meal attributes, with low income as the reference category ( Table 5) . Two interaction terms were significant: income and healthiness and income and very good taste. The positive signs of both interactions terms indicated that higher-income groups rated a meal that was healthy and with a very good taste to be more important than did low-income groups.
DISCUSSION
This study is the first to our knowledge to apply the technique of a DCE to food choices to investigate the relative importance of health considerations for food choices compared with other motives and to investigate differences in preference structures between low and high socioeconomic groups. Healthiness was by far the most important consideration for meal decisions. Taste was the second most important, followed by costs and travel time to shops. More highly educated participants rated healthiness and price to be more important than did less educated participants, and high-income groups valued healthiness and taste more than did lower-income groups.
Healthiness is regularly identified as an important determinant of food decisions (13) (14) (15) (16) (17) (18) 20) , although not always (21) ; however, our findings showed that it was ;4.5 times as important as the second most important determinant (taste). There are several explanations for this overwhelming effect of healthiness. First, our sample consisted of older adults who are more likely to experience health problems than are younger adults, which may have increased their focus on the health consequences of food choices (16, 30) . However, the results of an additional interaction analysis, in which we tested for differences in preference structure between participants who perceived their health as poor and those who perceived their health as good showed that those in poor health tended to value a "health-neutral" meal over an unhealthy meal more than did those in good health (NS, P = 0.07), but no other differences in preferences for food motives were observed (results available on request). Another explanation for the striking importance of healthy food among the DCE participants is that these participants have been part of the GLOBE cohort study at least since 2004 (some since 1991), with follow-up surveys on healthrelated issues approximately every 6 y (24). This may have prompted them on the health attribute. Last, the DCE was conducted at the end of a 1-h face-to-face interview. Topics were related to health and leisure-time activities, and approximately half of the questions were food-related (e.g., food practices in youth, cooking skills). Except for one statement ("In our family, we regularly talk about healthy eating"), none of the food-related questions referred to health. However, the 1-h interview before conducting the DCE may have created a so-called focusing illusion: talking about health and food may have made the topic of healthy eating briefly seem very important (31) .
Although health was an important consideration for the meal decisions of all of the respondents, highly educated and highincome groups valued the health aspect of meal choices more than did less-educated and lower-income groups. This finding confirmed our hypothesis and is also in line with studies that found high socioeconomic groups to find dietary quality, or the importance of healthy choices for weight maintenance, more relevant than low socioeconomic groups (32, 33) . The finding is also in line with the often-observed socioeconomic differences in time preferences: high socioeconomic groups find possible longterm behavioral consequences (e.g., health effects) to be more important than do low socioeconomic groups (12, 34) . Less expected was our finding that more highly educated participants valued a low price more than did less-educated participants. Other studies, in contrast, reported low-income groups to express more price concerns with regard to healthy foods (8, 35) and a greater importance of costs in general compared with high-income groups (13, 36) . There may be higher educational groups living on low income levels who worry about costs, which may explain our finding. However, as mentioned, more highly educated groups were generally more likely to report high income levels than were less-educated groups, and therefore the interaction term of high education with lower prices may rather be a reflection of more highly educated groups being more cost-conscious shoppers than lesseducated groups.
High-income groups rated taste to be significantly more important than their lower income counterparts. High socioeconomic groups are known for their appreciation of refined and high-end foods or, in other words, what they view as sensory-appealing food choices (37) . One empirical study in London students and residents also found high-income groups to value sensory appeal (e.g., taste) more than low-income groups (13) , but a study in American adults did not find differences in the importance of "taste" between income groups (36) . Any definitive conclusions about the relative importance of price, taste, and other food attributes for different socioeconomic groups, and the social and material circumstances that may underlie these socioeconomic differences in preference structures, can only be drawn after more studies have explored this subject.
Our study is, to the best of our knowledge, the first to conduct a DCE to investigate the relative importance of food motives for low and high socioeconomic groups. Our sample size was considerable, and an interviewer was present to answer questions about the choice task. One limitation of our study is that our sample consisted of older adults, which may make our results not applicable to a general adult population. A limitation of a DCE compared with a survey questionnaire [e.g., the Food Choice Questionnaire (13) ] is that one can only include and compare a limited number of attributes; otherwise, the choice task may become too cognitively challenging. This meant that other food motives, such as familiarity (13, 21) , managing relationships (16) , and quality (16), could not be included in the choice set. Because of the exclusion of 10% of the participants who did not report their income level, the interaction effect of health with income may be an underestimation, because these missing values were more likely to actually represent low income levels [because we observed that having a missing value on income was more prevalent among less-educated (12.1%) than among highly educated (7.4%) groups and less-educated participants were more likely to report low income levels (0-1800V; 69.7%) than were more highly educated participants (0-1800V; 5.9%)]. Another limitation may be that our DCE followed a so-called stated preference approach. Such an approach may suffer from "hypothetical bias," in which respondents overstate their willingness to choose a healthy meal even if it is costly or not tasting good. In a hypothetical scenario such as this, participants have no incentive to not overstate the importance of health and may even be more likely to do so because of a possible tendency to give socially desirable answers. Another stream of DCE studies followed a "revealed preference approach," in which respondents are presented with a set of alternative foods that they can taste, try out, and then buy, to minimize hypothetical bias (38) . However, the disadvantage of such an approach is that the attributes embodied in the choices cannot be prespecified by the researcher (38) and may be interpreted differently by different participants (e.g., a product that is selected for its good taste may actually be disliked by some of the respondents). Our results could gain credibility if it were possible to compare the stated preferences of older adults with their actual food choices (i.e., external validity) (39) .
In conclusion, health was by far the most important consideration for meal decisions among older adults. Taste, price, and travel time to grocery shops also influenced older adults' meal decisions. Higher socioeconomic groups valued health more than did lower socioeconomic groups. More research is needed to investigate the relative importance of food motives for low and high socioeconomic groups. DCEs are a promising method to do so and may also be applied to other health-related behaviors (e.g., sports participation, smoking cessation, alcohol consumption). Understanding the motives for the, in general, less healthy behaviors of low socioeconomic groups may provide essential information for the development of interventions and policies to facilitate healthy behavioral choices among low socioeconomic groups.
